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1 EP 1 193 

Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 5 

[0001] The present invention relates to electronic pro- 
gram guides. 

2. Description of Related Art 10 

[0002] Digital broadcasting systems are operated in 
recent years, which transmit digitized television signals 
via satellites, such as broadcasting satellites and com- 
munication satellites, for reception by viewers so that 15 
they can watch television programs at home. A system 
of this type can provide so many channels that a multi- 
tude of programs can be aired. 
[0003] Such a system transmits, from a satellite to a 
receiver at each viewer's home, information about an 20 
electronic program guide (EPG) indicative of contents 
of these many programs together with their video/audio 
data. At home, the user operates the receiver to display 
the EPG on a TV display. The user can search for pro- 
grams, tune to programs to view/record them, and 25 
schedule programs for viewing/recording on the TV dis- 
play. The user can also display a list of scheduled pro- 
grams and their information, together with their associ- 
ated icons over the relevant program cells in the EPG, 
whereby the user can check the programs scheduled 30 
for viewing/recording. 

[0004] However, the EPG provides well over 1 00 pro- 
grams, and all of them cannot be displayed within a pro- 
gram guide screen. 

[0005] To search for a desired program over the EPG 35 
screens, the user must switch from one screen to an- 
other, which cost him/her much time and labor. 
[0006] Further, the technique of locating a desired 
scheduled program through the list and icons is not us- 
er-friendly when the scheduled programs in the list are 40 
contending in the same time slot, in the sense that the 
user has difficulty visually recognizing such contention. 
For rescheduling, the user also encounters difficulty 
quickly identifying which programs are scheduled in the 
same time slot. These difficulties are expected to in- 45 
crease as the storage capacity of recording media 
grows larger. 

SUMMARY OF THE INVENTION 

50 

[0007] The present invention has been made in view 
of these circumstances, and an object of the present in- 
vention is, therefore, to provide a program guiding ap- 
paratus and method which provide the user with user- 
specific EPG display screens, and which implement 55 
easy scheduling and rescheduling of programs for view- 
ing/recording in a visually recognizable manner. 
[0008] The above object of the present invention can 
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be achieved by the following program guiding appara- 
tus. The program guiding apparatus is provided with: a 
program adding device for adding desired programs; a 
program scheduling device for scheduling programs to 
be received; and a display device for displaying infor- 
mation about said added programs and information 
about said scheduled programs while arranged in a sin- 
gle two-dimensional program guide screen at locations 
corresponding to respective time slots along a time axis. 
[0009] According to this aspect, the user can add fa- 
vorite ones of programs broadcast by broadcast waves, 
and can also schedule programs to be received, for ex- 
ample, programs to be viewed/recorded. Further, these 
added and the scheduled programs are displayed while 
arranged in a single two-dimensional program guide 
screen at locations corresponding to their time slots 
along the time axis. 

[0010] Therefore, the user can create a user-specific 
program guide screen in which only information about 
programs the user wish to view/record, or about pro- 
grams the user has scheduled for viewing/recording are 
displayed. In addition, such a program guide screen dis- 
plays the information about these programs while ar- 
ranged at locations corresponding to their time slots 
along the time axis, whereby the user can check the in- 
formation about the programs and their air times easily. 
[001 1] In one aspect of the program guiding appara- 
tus of the present invention, said program scheduling 
device schedules programs selected from said pro- 
grams added by said program adding device. 
[0012] According to this aspect, the user can select 
programs for scheduling from the programs the user has 
added as his/her favorites, whereby time and labor to 
search for programs for scheduling can be curtailed. 
[0013] In another aspect of the program guiding ap- 
paratus of the present invention, said two-dimensional 
program guide screen includes a first area for displaying 
said information about said added programs and a sec- 
ond area for displaying said information about said 
scheduled programs, said first and second areas being 
displayed while distinguished from each other. 
[0014] According to this aspect, the user can check 
the information about the programs easily. 
[0015] In further aspect of the program guiding appa- 
ratus of the present invention, each of said program add- 
ing device and said program scheduling device allows 
a plurality of programs to be added, said plurality of pro- 
grams contending in whole or part of a time slot; and 
even if a plurality of said added programs or said sched- 
uled programs contend in whole or part of said time slot, 
said display device displays information about each of 
said contending programs in said two-dimensional pro- 
gram guide screen in a visually recognizable manner. 
[0016] According to this aspect, even if a plurality of 
favorite programs or scheduled programs contend in the 
same time slot, the user can recognize the contention 
of such programs easily. 

[0017] In further aspect of the program guiding appa- 
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ratusof the present invention, said two-dimensional pro- 
gram guide screen includes areas corresponding to en- 
try types, and displays said information about said add- 
ed programs in a corresponding one of said areas. 
[0018] According to this aspect, program information 
can be displayed by entry type in the respective corre- 
sponding areas, whereby the user can check the pro- 
gram information and their air times more easily. 
[0019] In further aspect of the program guiding appa- 
ratus of the present invention, said two-dimensional pro- 
gram guide screen includes areas corresponding to en- 
try types, and displays said information about said add- 
ed programs in a corresponding one of said areas. Each 
of said entry types is dedicated to a different user. 
[0020] According to this aspect, a plurality of users 
each can create their own program guide screen. 
[0021] In further aspect of the program guiding appa- 
ratus of the present invention, said information about 
said programs displayed while arranged in said two-di- 
mensional program guide screen is moved in a visually 
recognizable manner to change said added programs 
to said scheduled programs and said scheduled pro- 
grams to said added programs. 
[0022] According to this aspect, program information 
is moved over the program guide screen in a visually 
recognizable manner to change an added program to a 
scheduled program, orvice versa, whereby the usercan 
save his/her energy in adding and scheduling programs. 
[0023] In further aspect of the program guiding appa- 
ratus of the present invention, if said information about 
said added programs contends with said information 
about said scheduled programs in whole or part of a time 
slot, said information about said added programs and 
said information about said scheduled programs, which 
are displayed while arranged in said two-dimensional 
program guide screen, are exchanged in a visually rec- 
ognizable manner to change said added programs to 
said scheduled programs and said scheduled programs 
to said added programs. 

[0024] According to this aspect, information about an 
added program and information about a scheduled pro- 
gram are exchanged over the program guide screen in 
a visually recognizable manner to change the added 
program to the schedule program, or vice versa, where- 
by the user can save his/her energy in adding and 
scheduling programs. 

[0025] In further aspect of the program guiding appa- 
ratus of the present invention, if said information about 
said added programs contends with said information 
about said scheduled programs in whole or part of a time 
slot, said information about said added programs is 
combined with said information about said scheduled 
programs, both of which are displayed while arranged 
in said two-dimensional program guide screen, in a vis- 
ually recognizable manner to change said added pro- 
grams to said scheduled programs. 
[0026] According to this aspect, information about an 
added program is combined with information about a 



scheduled program over the program guide screen in a 
visually recognizable manner to change the added pro- 
gram to the schedule program, whereby the user can 
save his/her energy in adding and scheduling programs. 
5 [0027] In further aspect of the program guiding appa- 
ratus of the present invention, said programs are added 
via a two-dimensional program guide including a time 
axis and a channel axis for displaying a plurality items 
of program information. 
10 [0028] According to this aspect, the user can check 
the information about the programs easily. 
[0029] In further aspect of a program guiding method 
of the present invention, the program guiding method is 
provided with the processes of: adding desired pro- 
fs grams; scheduling programs to be received; and dis- 
playing information about said added programs and in- 
formation about said scheduled programs while ar- 
ranged in a single two-dimensional program guide 
screen at locations corresponding to respective time 
slots along a time axis. 

[0030] According to this aspect, the user can create 
a user-specific program guide screen in which only in- 
formation about programs the user wish to view/record, 
or about programs the user has scheduled for viewing/ 
recording are displayed. In addition, such a program 
guide screen displays the information about these pro- 
grams while arranged at locations corresponding to their 
time slots along the time axis, whereby the user can 
check the information about the programs and their air 
times easily. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0031] 

FIG. 1 is a block diagram showing the configuration 
of a satellite digital broadcast receiver according to 
an embodiment of the present invention; 
FIG. 2 shows an example of information included in 
a To-View/Record table; 

FIG. 3 shows an example of information included in 
a Favorites table; 

FIG. 4 is a diagram showing a data transmission 
method in digital broadcasting; 
FIG. 5 shows an example of a screen displaying a 
Day EPG; 

FIG. 6 shows an example of a screen displaying a 
Schedule EPG; 

FIG. 7 shows another example of a screen display- 
ing the Schedule EPG; 

FIG. 8A to 8C show examples of how a program cell 
in a Favorites row is moved to a To-View/Record 
row; 

FIG. 9A to 9C show other examples of how a pro- 
gram cell in the Favorites row is moved to the To- 
View/Record row; 

FIG. 10 shows the appearance of a remote control 
used together with the receiver of FIG. 1 ; 
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FIG. 11 shows an example of a screen displaying a 
To-View/Record list; 

FIG. 12 shows an example of a screen displaying a 
Favorites list; 

FIG. 13 is a flowchart showing a process executed 
by a CPU while a program is viewed; 
FIG. 14 is a flowchart showing a Day EPG display- 
ing process; 

FIG. 15 is a flowchart showing a Schedule EPG dis- 
playing process; 

FIG. 16 is a flowchart showing a program schedul- 
ing process and a Favorites adding process while 
the Schedule EPG is displayed; 
FIG. 17A and 17B are flowcharts showing the pro- 
gram scheduling process and the Favorites adding 
process, respectively; 

FIG. 18 is a flowchart showing a program cell mov- 
ing process while the Schedule EPG is displayed; 
FIG. 19 is a flowchart showing a Favorites changing 
process; 

FIG. 20 is a flowchart showing a scheduled program 
changing process; 

FIG. 21 A and 21B show how the contents of the To- 
View/Record table are changed when the program 
cell is moved as shown in FIG. 9A; 
FIG. 22 shows an example of a screen displaying 
the To-View/Record list after the program cell is 
moved as shown in FIG. 9A; 
Fl G . 23 shows another example of a screen display- 
ing the Schedule EPG; and ' 
FIG. 24 shows still another example of a screen dis- 
playing the Schedule EPG. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0032] The present invention will now be described 
with reference to a preferred embodiments shown in the 
drawings. 

[0033] FIG. 1 shows the configuration of a satellite 
digital broadcast receiver according to an embodiment 
of the present invention. The satellite digital broadcast 
receiver 1 shown in FIG. 1, installed in the home of a 
viewer, receives digital broadcast signals (broadcast 
waves) from a satellite to display a television (TV) pro- 
gram on a home TV screen. At the same time, the re- 
ceiver 1 receives information about an electronic pro- 
gram guide (EPG) sent from the satellite to display the 
information on the TV screen as instructed by the view- 
er. 

[0034] As shown in FIG. 1, the receiver 1 has various 
components connected to a bus 2. The receiver 1 can 
also be operated by an attached remote control 12. 
[0035] The broadcast waves (BS-RF signals) trans- 
mitted from the satellite are received by an antenna 3, 
and then sent to a tuner 4 within the receiver 1. The 
broadcast waves include TV video/audio information 
(hereinafter referred to as "TV program information"), 



and SI or "service information" used to display the EPG. 
The tuner 4 tunes to a user-selected band, and converts 
the received signal waves to intermediate frequency (IF) 
signals for application to a demodulation processing 
5 section 5. The section 5 demodulates the input digital 
signals, subjects the demodulated signals to data frame 
reformatting, error correction and other processes, and 
supplies the resulting signals to a demultiplexer 6 in an 
MPEG-2 transport stream (TS) format through a de- 
10 scrambler 20. 

[0036] The demultiplexer 6 separates the audio and 
video data of a specified service from the input MPEG- 
2 TS format data for application to an audio decoder 10 
and a video decoder 8, respectively. Here, the audio da- 
15 ta is coded in an MPEG-2 AAC format and the video 
data in an MPEG-2 video format. The audio decoder 10 
decodes the input audio data to generate program audio 
data for application to an audio processing section 11. 
The section 11 , including amplifiers, performs predeter- 
mined audio signal processes to generate an audio out- 
put to audio speakers 23. 

[0037] On the other hand, the video decoder 8 de- 
codes the video data to generate program video data 
for application to a display processor 9. The processor 
9 subjects the input program video data to predeter- 
mined processes to generate a video output to a display 
22. The video processor 9 also superimposes textual 
information, etc. on program pictures displayed on the 
display 22. EPG display data to be described below is 
superimposed on or replaced with the program video 
data by the display processor 9, for output to the display 
22. 

[0038] Here, a large storage-capacity recorder 24 (e. 
g., a VTR 24a) receives audio signals from the audio 
processing section 11, video signals from the display 
processor 9, and all or part of the TS data from the de- 
multiplexer 6 for recording into a recording medium. 
[0039] The demultiplexer 6 further separates Sl-con- 
taining data (data other than the TV program informa- 
tion) from the input MPEG-2 TS data. The SI provides 
the basis for the EPG display data, and is thus utilized 
for EPG display processes. The SI and other data sep- 
arated by the demultiplexer 6 is stored in a RAM 16 un- 
der the control of a CPU 17. The RAM 16 also stores 
EPG text data for display of the EPG. 
[0040] The RAM 16 further stores a To-View/Record 
table for management of information about scheduled 
programs and a Favorites table for management of in- 
formation about favorite programs. The term "adding 
Favorites" means adding favorite and interesting pro- 
grams to the Favorites table, independently of schedul- 
ing programs for viewing/recording. FIG. 2 shows an ex- 
ample of information to be managed by a To-View/ 
Record table 25, and FIG. 3 shows an example of infor- 
mation to be managed by a Favorites table 26. Any pro- 
gram added to the table 25 as scheduled for viewing/ 
recording, or any to-view/record program, is assigned 
an entry number as shown in FIG. 2, in which the num- 
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bers are assigned in order or air time. Alternatively, 
these numbers may be assigned in order or addition to 
the table 25. Further, any change flag indicated in the 
start time or end time area in the table 25 indicates that 
the start time or end time of the relevant program is 
changed. In the specific example of FIG. 2, the change 
flag in the start time of a movie "CONTACTOR" is set to 
"1", and this means that the originally scheduled viewing 
start time for that movie is changed. In the same exam- 
ple, the table 25 also manages the entry type, which is 
"view" or "record", as well as the recording mode for 
"record" entries, including a "3 times longer" mode and 
a "standard" mode. 

[0041] Any program added to the Favorites table 26, 
or any favorite program, has an entry number assigned 
as shown in FIG. 3, in which the numbers are assigned 
in order to addition to the table 26. These entry numbers 
may alternatively be assigned in order of air time. The 
To-View/Record table 25 and the Favorites table 26 are 
referenced by the CPU 17, for example, when a Day 
EPG and a Schedule EPG, to be described below, are 
displayed on the display 22. A nonvolatile RAM is used 
as the RAM 16. 

[0042] A flash memory 14 stores various graphic data 
(program grids, and predetermined symbols including 
channel logos) needed for EPG display, and a ROM 15 
stores font data for use as EPG text. 
[0043] A conditional access processing section 7 per- 
forms the following processes. Conditional access, 
which is available only to those who have made a sub- 
scription contract with a broadcasting business, pro- 
vides information on a service or program basis, and the 
relevant encrypted MPEG-2 TS data is transmitted to 
the subscribers. The conditional access processing sec- 
tion 7 is comprised of a decryption processing section 
or descrambler 20, and an IC card 21 in which contract 
information is recorded. A service center jointly operat- 
ed by the broadcasting businesses sends an IC card 21 
to each subscribing user. The contract information re- 
corded in each card 21, which includes subscription 
terms as to whether the user is permitted or prohibited 
to view programs, generally differs from one user to an- 
other. The subscription terms define subscribable chan- 
nels and programs on a monthly or yearly basis, for ex- 
ample. If the user selects a conditional access program, 
the conditional access processing section 7, using both 
the terms of contract and the decryption-related infor- 
mation obtained from the broadcast waves, decrypts the 
MPEG-2 TS data, if the user is a subscriber to this serv- 
ice, so that the user can view that conditional access 
program. If the user is not a subscriber, however, the 
MPEG-2 TS data is not decrypted, so that the user can- 
not view that program. In the latter case, text informing 
that the user cannot view the program, which is stored 
in the ROM 15, etc., is displayed on an EPG display 
screen. 

[0044] For pay-per-view programs, purchases are re- 
corded in the IC card 21 every time the user purchases 



a program, and the user's pay-per-view program pur- 
chase information is periodically transmitted fromthe re- 
ceiver 1 to a program distributor via a modem 18 and a 
public network 19. 

5 [0045] Instructions input by the user with the remote 
control 12 is transferred to the CPU 17 via an interface 
13. The CPU 17, recognizing the user's instructions, 
controls the components of the receiver 1 accordingly. 
For example, the CPU 17 directs the tuner 4 to tune to 

10 a user-designated channel. 

[0046] To display EPG data, the CPU 17 prepares 
EPG text data by referencing the SI stored in the RAM 
16, To-View/Record table 25, and Favorites table 26. 
The CPU 17 then prepares EPG display data, using the 

15 graphic data such as the EPG grid data stored in the 
flash memory 14, the font data in the ROM 15, and the 
EPG text data in the RAM 16, for application to the dis- 
play processor 9. The processor 9, based on a switching 
instruction from the CPU 17, either switches the pro- 

20 gram video data from the video decoder 8 to the EPG 
display data, or superimposes the EPG display data up- 
on the program video data, for output to the display 22 
as the video signals. 

[0047] Further, the public network 1 9 is connected to 
25 the bus 2 through the modem 18 to which a user's tele- 
phone or personal computer is connected, for neces- 
sary communication between broadcast stations and 
the user's home. 

[0048] Next, digital signals transmitted from the satel- 

30 lite as original data for the EPG display data will be de- 
scribed. FIG. 4 schematically shows a digital signal data 
format. As shown in the figure, multiple BS channels 
(bands) are arranged in a satellite digital broadcasting 
system, enabling each BS channel to transmit up to 

35 eight MPEG-2 TSs and each TS to include up to thirty- 
two services. In the following description, the term "BS 
channel" is used to mean a frequency band in satellite 
broadcasting, as distinguished from a channel through 
which the receiver 1 receives broadcast programs. 

40 [0049] Each TS includes comprehensive SI which is 
multiplexed with video/audio information. The term 
"comprehensive SI" means the SI of all broadcasting 
stations, including program schedule information of all 
their channels. That is, a single version of the compre- 

45 hensive SI is transmitted while multiplexed in all TSs of 
all the BS channels. With this arrangement, no matter 
which channel the viewer is tuned to, the viewer can ac- 
quire the comprehensive SI included in any TS of that 
tuned channel to prepare EPG data for all the channels. 

50 Specifically, the CPU 17 shown in FIG. 1 controls the 
demultiplexer 6 to acquire the comprehensive SI from 
the currently received TS for preparation of the EPG text 
data based on the acquired SI. 
[0050] FIG. 4 also shows, in its lower part, a video/ 

55 audio data format for each TS. As mentioned above, 
each TS can transmit a maximum of 32 services, and 
these 32 services are time-division-multiplexed in the 
form of packets. In the example shown in FIG. 4, in the 
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lowermost TS, services provided by multiple broadcast 
stations (services A, B, etc.) are time-division-multi- 
plexed. To receive the service A, for example, the CPU 
17 causes the tuner 4 of FIG. 1 to tune to a BS channel 
including a particular TS. Then, the demodulation 
processing section 5 of FIG. 1 specifies and extracts the 
particular TS from the plurality of TSs included in that 
BS channel, and further the demultiplexers extracts the 
service A, which is time-division-multiplexed in the par- 
ticular TS, by referencing its identifier. 
[0051] Here, as shown in FIG. 4, individual station da- 
ta (indicated by the services A, B, etc.) includes individ- 
ual SI describing each service. In the example of FIG. 
4, each individual SI precedes the service data for con- 
venience sake. The individual SI is similar to the com- 
prehensive SI, but is different in that the individual SI 
includes information unique to itself which is not includ- 
ed in the comprehensive SI. That is, the comprehensive 
SI includes information needed to display an EPG for all 
the channels, while the individual SI includes, for exam- 
ple, detailed information about each program. Thus, the 
CPU 17 of FIG. 1 acquires individual SI as instructed by 
the user to display the detailed information about a spe- 
cific program. 

[0052] Next, EPG display screens will be described. 
FIG. 5 shows an example of a basic EPG display screen. 
This EPG display screen displays a program guide for 
multiple channels on a day-of-the-week basis, and will 
hereinafter be called as "Day EPG". The Day EPG 30 
is displayed by pressing an "EPG key" 91 (described 
below) on the remote control 12. 
[0053] The Day EPG 30 displays current date/time in- 
formation in its uppermost area. The Day EPG 30 in- 
cludes program guides for eight days from the current 
day to the same day of the next week as shown in the 
FIG. 5. The Day EPG 30 provides a program guide em- 
bracing all the channels for each day. When the user 
specifies a desired day with a Day tab 34, a program 
guide for that day appears on the screen. Every time the 
user presses a "Day Change key" 92 (described below) 
on the remote control 1 2, a program guide for the next 
day appears. Once the program guide for the seventh 
day has been displayed, the user is returned to the pro- 
gram guide for the current day. 
[0054] The program guide is displayed in a program 
grid 32, in which program cells 31 are arranged. A time 
slot area 29 is arranged as a column to the left of the 
program grid 32. In the example of FIG. 5, a program 
guide is displayed which lists programs from 7 to 10 in 
evening time slots on Saturday, May 13. Each cell 31 
includes the title, outline, and other information about a 
program to be aired in the relevant time slot displayed 
in the time slot area 29. Channels are listed in a row 
above the program grid 32. 

[0055] Some program cells 31 include a continuation 
mark 36, indicating that the marked program, which is 
long, extends in the direction of time axis pointed by the 
mark beyond the program grid 32. A scroll mark 28 al- 



lows the user to scroll through the screen in the pointed 
directions. In some other cells 31, displayed are View 
icons 37, Record icons 38, and Favorites icons 39. The 
View icon 37 indicates that the program is planned for 
5 viewing. The Record icon 38 indicates that the program 
is planned for recording. The Favorites icon 39 indicates 
that the program is added as a Favorites entry. In one 
embodiment, the to-view/record programs and favorite 
programs may be distinguished from one another by 
10 coloring their cells 31 differently. 

[0056] The program highlighted by a cursor 33 is the 
program currently selected by the user. An outline of the 
currently selected program is displayed in an outline ar- 
ea 35 in the upper part of FIG. 5. The outline is gener- 
ated based on comprehensive SI included in each of the 
above-mentioned TSs. 

[0057] FIG. 6 shows an example of a screen display- 
ing a Schedule EPG, which is a key feature of the 
present invention. The Schedule EPG 40 is displayed 
upon pressing a "Schedule key" 93 (described below). 
The Schedule EPG 40 includes a row of time axis above 
the program grid 32, displaying, in this example, after- 
noon time slots from 1 to 4:30 on Saturday, May 1 3. The 
time slots are scrollable using the scroll marks 28 in the 
directions pointed by their arrows. The Schedule EPG 
40 also includes an entry type area 41 to the left of the 
program grid 32 to identify programs listed in the grid 32 
by entry type. 

[0058] In this example, the entry type area 41 is la- 
beled by "To-View/Record", "Favorites 1", and "Fa- 
vorites 2", each of which is followed by a row of corre- 
sponding program cells 31 to its right. For example, in 
the To-View/Record row, the cells 31 of programs 
scheduled for viewing/recording are displayed while ar- 
ranged at locations corresponding to their time slots, re- 
spectively. These scheduled program cells 31 are ar- 
ranged based on the To-View/Record table 25. 
[0059] Information displayed in each scheduled pro- 
gram cell 31 includes the entry type and entry number 
(corresponding to the entry number stored in the To- 
View/Record table 25) of the relevant program, in addi- 
tion to its title, outline, etc. For example, "View 6" denot- 
ed by reference numeral 42 in FIG. 6 indicates that the 
program is scheduled for viewing, and its entry number 
is "6". Although there is only one To-View/Record row in 
the example of FIG. 6, there may be two or more rows 
if a to-view program and a to-record program contend 
in the same time slot. For example, two rows may be 
reserved, one for to-view programs and the other for to- 
record programs, as in a Schedule EPG 45 shown in 
FIG. 7. 

[0060] Further, as shown in FIG. 6, in the two rows of 
Favorites 1 and 2, the cells 31 of favorite programs are 
displayed while arranged at locations corresponding to 
their time slots, respectively. These cells 31 are ar- 
ranged based on the Favorites table 26. Information dis- 
played in each favorite program cell 31 includes the en- 
try type and entry number (corresponding to the entry 
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number stored in the Favorites table 26) of the relevant 
program, in addition to its title, outline, etc. For example, 
"Add 3" denoted by reference numeral 43 in FIG. 6 in- 
dicates that the entry number of the favorite program is 
"3". 

[0061] There are two rows of favorite programs in the 
example of FIG. 6. This means that at least two of the 
programs listed as favorites contend in the same time 
slot. For example, for a variety "XXZ" and a drama "FFG" 
scheduled to be broadcast in the same time slot, two 
rows are reserved to allow the user to check their air 
times through their cells 31 which are located in the dif- 
ferent rows. Thus, the number of rows increases with 
increasing number of programs contending in the same 
time slot. If there are three or more Favorites rows, the 
scroll mark 28 appears in the entry type area 41 as 
shown in FIG. 6, allowing the user to scroll down to see 
the third and subsequent rows. Three or more rows may, 
of course, be displayed within a single screen. How fa- 
vorite program cells 31 are distributed to multiple Fa- 
vorites rows is left to user's discretion. For example, the 
program cells 31 may be displayed in order of addition 
or air time. Further, a minimum number of rows (e.g., 
three rows) may be reserved regardless of whether or 
not there are programs to be displayed. Any change in 
the number of rows may be reflected in the Schedule 
EPG 40 immediately or when the Schedule EPG 40 is 
displayed next time. 

[0062] Further, shaded regions (one denoted by ref- 
erence numeral 44) in FIG. 6 are slots where no sched- 
uled and favorite program cells 31 are inserted. Likewise 
in the Day EPG 30, in the Schedule EPG 40, the cur- 
rently selected program is displayed in the cell 31 over 
which the cursor 33 is placed, and the outline of that 
program is displayed in the outline area 35. 
[0063] Further, the Schedule EPG 40 allows the user 
to move from a To-View/Record row to a Favorites row 
and vice versa by operating the remote control 1 2. FIG. 
8A through 9C show several examples in which a pro- 
gram cell 31 in a Favorites row is moved to the To-View/ 
Record row. FIG. 8A through 9C show the program grid 
32 and the entry type area 41 of the Schedule EPG only 
in part for purposes of explanation. 
[0064] In the example of FIG. 8A, the program cell 31 
of the drama "ABC" to be aired in a time slot from 1 :30 
to 2:30 p.m. listed in the Favorites 1 row is moved to the 
To-View/Record row in the same time slot. In this exam- 
ple, the cell 31 of the drama "ABC" is moved to have its 
entry type changed from Favorites to To-View/Record. 
That is, the drama "ABC" is deleted from the Favorites 
table 26, and in turn, newly stored in the To-View/Record 
table 25 as a program scheduled for recording. Further, 
the entry numbers in the tables 26 and 25 are reas- 
signed according to any of the above-mentioned rules. 
[0065] In the example of FIG. 8B, the program cell 31 
of the drama "ABC" in the Favorites 1 row is exchanged 
with the program cell 31 of a pro baseball "OAVSOCT in 
the To-View/Record row. That is, in this example, the 



drama "ABC" and the pro baseball "OAVSOD 1 contend 
in the same time slot, and thus their program cells 31 
are exchanged, instead of simply having the cell 31 of 
the drama "ABC" moved to the To-View/Record row. As 

5 a result of this exchange, the drama "ABC" has its entry 
type changed from Favorites to To-View/Record, while 
the pro baseball "CAVSCD'from To-View/Record to Fa- 
vorites. As described with reference to FIG. 8A, the To- 
View/Record table 25 and the Favorites table 26 are 

10 similarly updated with their entry numbers reassigned 
after the exchange. 

[0066] As shown in FIG. 8C, for example, if the cell 
31 of the pro baseball "OAVSOCT finds that the corre- 
sponding time slot in its destination row, which is Fa- 
's vorites 1, is already occupied by another program (a 
movie "XYZ"), then its destination is diverted to, for ex- 
ample, the Favorites 2 row. In one embodiment, the cell 
31 of the pro baseball "O AVSCO' may be deleted, in- 
stead of being moved to the Favorites row in the exam- 

20 pies of FIG.8Band8C. 

[0067] In the example of FIG. 9A, the program cell 31 
of the drama "ABC" in the Favorites 1 row is moved to 
be combined with the program cell 31 of the pro baseball 
"OAVSOD* in the To-View/Record row. In this example, 

25 the cells 31 are not exchanged as in FIG. 8B, but the 
ceil 31 of the drama "ABC", given priority, is squeezed 
into the eel! 31 of the pro baseball "OAVSOCT that is res- 
ident in the destination row. The resulting rescheduling 
is that the pro baseball "OAVSOO' will be recorded from 

30 1 to 1 :30 p.m., the drama "ABC" will be recorded from 
1:30 to 2:30 p.m., and the pro baseball "OAVSOCT will 
be recorded from 2:30 to 3 p.m. Further, after the re- 
scheduling, a pair of break marks 50, such as shown in 
FIG. 9A, appears based on the change flag in the Fa- 

35 vorites table 26. That is, the change flag in the table 26 
corresponds to the pair of break marks 50. The pair of 
break marks informs the user that the pro baseball "OA- 
VSOCT is continuously aired even during the time slot 
in which the drama "ABC" is planned to be recorded. In 

40 one embodiment, it may be configured for the example 
of FIG. 9A such that the plan for recording the pro base- 
ball "OAVSOD " from 2:30 to 3 p.m. is cancelled. 
[0068] In the example of FIG. 9B, the cell 31 of the 
drama "ABC" in the Favorites 1 row is moved to be com- 

45 bined with the cell 31 of the pro baseball "OAVSOD' in 
the To-View/Record row, which operation is substantial- 
ly similar to that in the example of FIG. 9A. The example 
of FIG. 9B is, however, different from that of FIG. 9A in 
that air time contention as considered from the drama 

50 "ABC" occurs in part in the former and in whole in the 
latter. In the example of FIG. 9B, the cell 31 of the pro- 
gram to be moved is given priority for recording, similarly 
to the example of FIG. 9A. 

[0069] In the example of FIG. 9C, the cell 31 of the 
55 drama "ABC" in the Favorites 1 row is also moved to be 
combined with the cell 31 of the pro baseball "OAVSOn* 
in the To-View/Record row. This example is different 
from the example of Fl G . 9B in that the pro baseball "OA- 
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VSO W resident in the To-View/Record row is given pri- 
ority. That is, in the example of FIG. 9C, the recording 
time remains unchanged forthe pro baseball "GWSOCT 
that is resident in the To-View/Record row, but is 
changed forthe drama "ABC" that is moved to that row. 
The break mark 50 is similarly displayed in FIG. 9B and 
9C. 

[0070] While the examples in which the program cell 
31 arranged in the Favorites row is moved to the To- 
View/Record row have been described in FIG. 8A 
through 9C, moves may be made from the To-View/ 
Record row to one of the Favorites rows, as well as from 
one to the other of the Favorites rows. 
[0071] FIG. 10 shows the appearance of the remote 
control 12 used together with the receiver 1 of the 
present invention. Of the function keys provided on the 
upper part of the remote control 12, the "EPG key" 91 
is used to display a regular Day EPG screen. When 
pressing the EPG key 91 while watching a program, the 
user can switch the display 22 screen from the program 
to the Day EPG screen, such as shown in FIG. 5. To 
return to the program from the Day EPG, the key 91 is 
pressed again. The "Day Change key" 92 to the right of 
the EPG key 91 is used to change the day of the week 
in the displayed program guide. The "Schedule key" 93 
below the EPG key 91 allows the user watching a pro- 
gram to switch to the Schedule EPG screen, such as 
shown in FIG. 6, for example, when pressed. To return 
to the program from the Schedule EPG, the Schedule 
key 93 is pressed again. 

[0072] A "List key" 94 to the right of the Schedule key 
93 allows the user viewing a program to switch to a To- 
View/Record List screen, such as shown in FIG. 11, 
when pressed. The To-View/Record List screen dis- 
plays information about scheduled programs managed 
by the To-View/Record table 25, in order to entry 
number. When the List key 94 is pressed again, the To- 
View/Record List screen is switched to a Favorites List 
screen, such as shown in FIG. 12. When the List key 94 
is pressed once again, the user is returned to the pro- 
gram from the Favorites List screen. The Favorites List 
screen displays information about favorite programs 
managed by the Favorites table 26, in order of entry 
number. The user can make, change, or cancel any 
schedule for viewing or recording a program over the 
To-View/Record List screen by operating various keys 
on the remote control 12. Changing a schedule means 
changing the viewing/recording start time, for example. 
The user can similarly add, change, or delete any fa- 
vorite programs over the Favorites List screen. 
[0073] Further, "Record 1" displayed in the To-View/ 
Record List screen of FIG. 11 indicates that the program 
is not selected via the Day EPG screen, etc., but select- 
ed via date/time and channel designation. The informa- 
tion about the thus scheduled program may be added 
to the To-View/Record table 25. Likewise, "Add 1" dis- 
played in the Favorites List screen of FIG. 12 indicates 
that the program is not selected via the Day EPG screen, 



etc., but selected via only date/time and channel desig- 
nation. The information about the thus selected program 
may be added to the Favorites table 26. 
[0074] A "Favorites key" 95, which is below the 
5 Schedule key 93, allows the user, who has selected a 
program with the cursor 33 over the Day EPG screen, 
to add the program to the Favorites table 26, when 
pressed. 

[0075] An "Information key" 96 to the right of the Fa- 
w vorites key 95 allows the user, who has selected a pro- 
gram with the cursor 33 over the Day or Schedule EPG 
screen, to display a Detailed Information screen forthe 
program, when pressed. The Detailed Information 
screen (not shown) displays an in-depth description of 
15 the selected program, including, for example, details of 
the program (e.g., a synopsis of the program), informa- 
tion about whether the program is a conditional access 
program or not, information about the fact that the user 
cannot view the program due to the terms of contract, 
etc., together with the information displayed in the out- 
line area 35 in the upper part of each EPG screen. The 
detailed program information is generated based on the 
corresponding individual SI in each of the above-men- 
tioned TSs. The Detailed Information screen is associ- 
ated with each of all the program cells 31 listed in each 
EPG on a one-to-one basis. 

[0076] An "ESC key" 97, which is below the Favorites 
key 95 is pressed to return to the program screen from 
an EPG screen. A "BACK key" 98 to the right of the ESC 
key 97 is used to undo the last action. 
[0077] Cursor Movement keys 81 to 84 are arranged 
substantially in the middle of the remote control 12, for 
moving the cursor 33 over each EPG screen. For exam- 
ple, when the user viewing an EPG screen presses the 
left arrow key 81 , the cursor 33 is moved leftward one 
program cell, while when the user presses the right ar- 
row key 83, the cursor 33 is moved rightward one pro- 
gram cell. Further, when the up arrow key 82 is pressed, 
the cursor 33 is moved up, while when the down arrow 
key 84 is pressed, the cursor 33 is moved down. 
[0078] When the user places the cursor 33 over a pro- 
gram using the Cursor Movement keys 81 to 84, that 
program is selected, but the selection is not yet con- 
firmed by the receiver 1 for subsequent processing. To 
confirm the selection of the program after placing the 
cursor 33 over the program, the user must press an "OK 
key" 80. For example, when the user places the cursor 
33 over the currently broadcast program cell 31 by op- 
erating the relevant keys 81 to 84 and then presses the 
OK key 80, the receiver 1 tunes to the channel broad- 
casting the program in question for output of the picture 
and sound of the program to the display 22 and the audio 
speakers 23. When the OK key 80 is pressed again, a 
Record screen appears together with the picture of the 
program. By following instructions given on the Record 
screen, the user can record the program. This is how 
the user can view and/or record the program. 
[0079] Further, when the user places the cursor 33 
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over the cell 31 of a program to be aired at a future time 
using the Cursor Movement keys 81 to 84 and then 
presses the OK key 80, a Schedule screen appears for 
that program. By following instructions given on the 
Schedule screen, the user can schedule that program 
for viewing/recording. The programs scheduled for 
viewing/recording are stored in the To-View/Record ta- 
ble 25. 

[0080] Still further, the Cursor Movement keys 81 to 
84 and the OK key 80 are used to move the program 
ceils 31 over the Schedule EPG 40 screen as described 
with reference to FIG. 8A through 9C. For example, in 
FIG. 8A, the cursor 33 is first placed over the cell 31 of 
the drama "ABC" in the Favorites 1 row using the Cursor 
Movement keys 81 to 84, and the OK key 80 is then 
pressed to move the cell 31 to the To-View/Record row. 
[0081] It should be noted that the other keys on the 
remote control 12 will not be described because they 
are used to receive ordinary TV programs and the like, 
and hence have no direct bearing on the present inven- 
tion. 

[0082] Next, the operation of the satellite digital 
broadcast receiver 1 according to the disclosed embod- 
iment will be described with reference to the flowcharts 
shown in FIG. 13 through 20. It should be understood 
that the following processes are performed mainly by 
the CPU 17 of FIG. 1 that executes predetermined 
processing programs while controlling the RAM 16, the 
display processor 9, and other related components. 
[0083] FIG. 13 shows a main routine executed by the 
CPU 17 while the user is viewing a program. Let it be 
supposed that the user is receiving a desired channel 
by controlling the receiver 1 to view the program (step 
S1). First, the CPU 17 extracts the comprehensive SI 
from a TS of the tuned channel to acquire the date/time 
data included therein (step S2). In this system, the date/ 
time data is managed by the broadcasting station trans- 
mitting the broadcast waves, and the current date/time 
data is included in the comprehensive SI . Thus, the CPU 
17 acquires the date/time data from the transmitted 
waves. Then, the CPU 17caiculates the day of theweek 
of "Today" or the current day from the acquired date/time 
data (step S3). Since day-of-the-week information is not 
usually included in the date/time data from the satellite, 
the CPU 17 specifies the day from the date/time data 
through a predetermined calendar-based computation- 
Then, EPG display data for 8 days from the current day 
is acquired as day cell data for the Day EPG based on 
the thus specified date/time and day data (step S4). 
[0084] Next, when the user presses the EPG key 91 , 
the CPU 17 detects this (step S5) to start a Day EPG 
displaying subroutine (step S6). When the user presses 
the Schedule key 93, the CPU 17 detects this (step S7) 
to start a Schedule EPG displaying subroutine (step S8). 
[0085] In step S9, the CPU 1 7 executes processes as 
instructed by any key other than the EPG key 91 and 
the Schedule key 93 on the remote control 12. For ex- 
ample, when the List key 94 is pressed, the To-View/ 



Record list such as shown in FIG. 1 1 is displayed on the 
screen. 

[0086] FIG. 14 shows the Day EPG displaying sub- 
routine executed in step S6 of FIG. 1 3. First, in this sub- 
s' routine, the CPU 17 sets the day of a Day EPG for dis- 
play to the current day, whereby "Today" is selected on 
the Day tab 34. Then, the CPU 17 sets the time axis of 
the Day EPG for display (step S11), by arranging the 
time slot area 29 such that the area 29 starts with a unit 

10 time including the current time. 

[0087] Next, the CPU 17 sets the channel axis of the 
Day EPG for display (step S12); i.e., the channel axis 
displayed when the user pressed the EPG key 91 is 
maintained. Then, the CPU 17 determines the size of 

15 the program grid 32 and acquires EPG display data fit 
for the determined display range, from the SI (step S 1 3). 
For example, if a program grid as large as m hours and 
n channels can be arranged by a receiver setting, then 
the CPU 17 determines the size as large as m hours 

20 from the starting time set in step S11 and n channels 
from the starting channel set in step S12, and acquires 
the EPG display data fit for the determined display 
range. Next, the CPU 1 7 references the To-View/Record 
table 25 and the Favorites table 26 to specify scheduled 

25 and favorite programs from among programs listed in 
the program grid determined in step S13 (step S14). 
[0088] Using the thus obtained EPG display data, the 
CPU 17 and the display processor 9 configure the pro- 
gram guide to display the Day EPG on the display 22, 

30 and at the same time, display the View/Record icons 37 
and 38, and the Favorites icons 39 within the program 
cells according to the entry type specified in step S14 
(step S15). This is how the Day EPG 30 such as shown 
in FIG. 5 is displayed. When the user presses the EPG 

35 key 91 again, with the Day EPG 30 thus displayed, the 
CPU 1 7 detects this (step S 17) to return to the main rou- 
tine of FIG. 13, whereby the user is allowed to view the 
program. On the other hand, in step S16 of FIG. 14, the 
CPU 17 executes processes corresponding to various 

40 key operations performed over the remote control 12. 
For example, when the Information key 96 is pressed 
with the Day EPG 30 displayed, the Detailed Information 
screen for the program selected by the cursor 33 is dis- 
played. 

45 [0089] Further, as mentioned above, the user can 
schedule programs and/or add favorite programs to the 
relevant tables over the Day EPG 30. To do so, the CPU 
17 executes the following subroutines, which will be de- 
scribed with reference to FIG. 16. FIG. 16 is a flowchart 

50 introducing a program scheduling subroutine and a Fa- 
vorites adding subroutine to be executed with the day 
EPG 30 displayed. When the user presses necessary 
Cursor Movement keys over the Day EPG 30, the CPU 
17 detects this (step S31) to move the cursor 33 in the 

55 directions instructed by the pressed keys (step S32). 
[0090] If the user wishes to schedule a program for 
recording, he/she moves the cursor 33 to that program, 
and presses the OK key 80. Then, the CPU 17 detects 
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this (step S33) to determine the program reception con- 
ditions for that program (step S34). For example, wheth- 
erthe program is a pay-per-view program is determined. 
If not, the CPU 17 proceeds to step S35. Otherwise, the 
CPU 17 moves to a payment step. Since the step 34 of 
determining the program reception conditions is not di- 
rectly relevant to the present invention, its detailed de- 
scription is omitted. 

[0091 ] Next, in step S35, whether the program select- 
ed by the cursor 33 is to be aired in the future. If so, the 
CPU 17 moves to the program scheduling subroutine 
(step S36). Otherwise, for example, if the program is 
currently aired, the CPU 17 allows the user to view and/ 
or record the program immediately (step S37). 
[0092] FIG. 17A shows the program scheduling sub- 
routine executed in step S36 of FIG. 16. First, this sub- 
routine displays options over the Day EPG 30 screen to 
ask the user if he/she wishes to schedule a program for 
viewing or recording (step S51). When the user selects 
one of the options with the Cursor Movement keys and 
presses the OK key 80, the CPU 17 detects this to de- 
termine whether the viewing option is selected (step 
S52). When determining that the viewing option is se- 
lected, the CPU 17 stores the program selected by the 
cursor 33 in the To-View/Record table 25 as a to-view 
program (step S53), and displays the View icon 37 in 
the cell of that program (step S54). 
[0093] On the other hand, when determining that the 
recording option is selected, the CPU 1 7 stores the pro- 
gram In the To-View/Record table 25 as a to-record pro- 
gram (step S55), and displays the Record icon 38 in the 
cell of that program (step S56). Upon completion of the 
program scheduling subroutine shown in FIG. 17A, the 
CPU 17 returns to the process of FIG. 16 which is exe- 
cuted with the Day EPG displayed. 
[0094] Next, when the user, wishing to add a favorite 
program, places the cursor 33 over the cell of that pro- 
gram and presses the Favorites key 95, the CPU 17 de- 
tects this (step S38), and determines whether that pro- 
gram is to be aired in the future (step S39). If so, the 
CPU 1 7 moves to the Favorites adding subroutine (step 
S40). Otherwise, the CPU 17 returns to step S31. 
[0095] FIG. 17B shows the Favorites adding subrou- 
tine executed in step S40 of FIG. 16. In this subroutine, 
the CPU 17 adds a program selected by the cursor 33 
to the Favorites table 26 (step S61), and displays the 
Favorites icon 39 in the cell of that program (step S62). 
Upon completion of the Favorites adding subroutine, the 
CPU 17 returns to the process of FIG. 16 which is exe- 
cuted with the Day EPG displayed. This way, the user 
can schedule programs and/or add favorite programs 
over the Day EPG 30 screen. Particularly, the Favorites 
adding subroutine provides the user with more ease 
than the program scheduling subroutine in that the 
former allows the user to add as many favorites belong- 
ing to the same time slot as he/she likes. Hence, the 
user can customize the program guide by adding his/ 
her favorite programs only. 



[0096] FIG. 15 shows the Schedule EPG displaying 
subroutine executed in step S8 of FIG. 13. Likewise the 
Day EPG displaying subroutine, first, the Schedule EPG 
displaying subroutine sets the day for display to the cur- 

5 rent day. whereby "Today" is selected on the Day tab 
34. Then, the CPU 17 sets the time axis of a Schedule 
EPG for display (step S21). Next, the CPU 17 sets the 
entry type axis of the Schedule EPG for display (step 
S22). For example, the CPU 17, by referencing the Fa- 

10 vorites table 26, sets the number of Favorites rows in 
the entry type area 41. Then, the CPU 17 selects the 
size of the program grid 32, and acquires EPG display 
data fit for the selected display range from the SI, To- 
View/Record table 25, and Favorites table 26 (step 

15 S23). 

[0097] Using the thus obtained EPG display data, the 
CPU 17 and the display processor 9 configure the pro- 
gram guide for display on the display 22 (step S24). This 
is how the Schedule EPG 40 such as shown in FIG. 6 

20 is displayed. Since the Schedule EPG automatically dis- 
plays scheduled and favorite programs at locations cor- 
responding to their time slots on the same screen, the 
user can be informed of the contention of some pro- 
grams in their relevant time slots easily. 

25 [0098] When the user presses the Schedule key 93 
again with the Schedule EPG 40 displayed, the CPU 17 
detects this (step S26) to return to the main routine of 
FIG. 13, allowing the user to view the program. On the 
other hand, in step S25 of FIG. 1 5, the CPU 17 executes 

30 processes corresponding to various key operations per- 
formed over the remote control 12. For example, when 
the Information key 96 is pressed with the Schedule 
EPG 40 displayed, the CPU 17 displays the Detailed In- 
formation screen of the program selected by the cursor 

35 33. 

[0099] Further, the user can change the entry type 
from To-View/Record to Favorites and vice versa over 
the Schedule EPG 40 screen by moving the relevant 
program cells, as described with reference to FIG. 8A 
40 through 9C. Steps to be followed by the CPU 17 for mov- 
ing program cells will be described with reference to 
FIG. 18. FIG. 18 is a flowchart showing a program cell 
moving process to be performed with the Schedule EPG 
40 displayed. When the user operates the Cursor Move- 
rs ment keys while browsing through the Schedule EPG 
40 screen, the CPU 17 detects this (step S70) to move 
the cursor 33 in the directions corresponding to the op- 
erated keys (step S71). 

[0100] When the user, wishing to change the entry 
50 type of a program, moves the cursor 33 to the cell of that 
program and presses the OK key 80, the CPU 17 de- 
tects this (step S72) to display options over the Sched- 
ule EPG screen to ask the user if he/she moves or de- 
letes the cell in question (step S73). When the user de- 
55 cides to move or delete the cell and presses the OK key 
80, the CPU 17 detects this to determine whether the 
cell moving option is selected (step S74). If not, the CPU 
17, determining that the cell deletion option is selected, 
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deletes the cell of the program selected by the cursor 
33 from the screen (step S75), and reflects the action in 
the To-View/Record table 25 and the Favorites table 26 
(step S76). That is, if the program selected by the cursor 
33 is listed in the To-View/Record row on the Schedule 
EPG screen, its information is deleted from the To-View/ 
Record table 25. If, on the other hand, the same program 
is listed in the Favorites row, its information is deleted 
from the Favorites table 26. 

[0101] In step S74, when the CPU 17 determines that 
the cell moving option is selected, the CPU 17 deter- 
mines whether the program selected by the cursor 33 is 
a favorite program (step S77). If so, the CPU 17 pro- 
ceeds to a favorite program changing subroutine (step 
S78). Otherwise, i.e., if the program is a to-view/record 
program, the CPU 17 proceeds to a scheduled program 
changing subroutine (step S79). 
[0102] FIG. 19 shows the favorite program changing 
subroutine executed in step S78 of Fig. 18. This sub- 
routine allows the user to change a favorite program to 
a scheduled program. First, the CPU 17 checks the re- 
ception conditions for the program selected by the cur- 
sor 33 (step S80). What is checked is the same as that 
in step S34 of FIG. 16. 

[0103] Next, the CPU 17 displays options over the 
Schedule EPG 40 screen to ask the user to schedule 
the program as a to-view program or a to-record pro- 
gram (step S81). When the user selects one of the op- 
tions with the Cursor Movement keys and presses the 
OK key 80, the CPU 17 stores this (step S82). Then, the 
CPU 17 determines whether the destination time slot for 
that program is empty (step S83). That is, it is deter- 
mined whether any program contending with the select- 
ed program in the same time slot is listed in the To-View/ 
Record row of the Schedule EPG 40. If it is determined 
that the destination time slot is empty, the CPU 17 
moves the program cell in question to the To-View/ 
Record row as shown in FIG. 8A (step S84). The CPU 
17 then deletes the information about the moved pro- 
gram from the Favorites table 26, and at the same time, 
newly stores the same information in the To-View/ 
Record table 25 under the entry type selected in step 
S82. 

[0104] On the other hand, if it is determined in step 
S83 that the destination time slot is not empty, the CPU 
17 displays options over the Schedule EPG 40 screen, 
asking the user to exchange or combine the cells (step 
S85). When the user selects one of the options with the 
Cursor Movement keys and presses the OK key 80, the 
CPU 17 detects this to determine whether the cell ex- 
changing option is selected (step S86). If so, the CPU 
17 exchanges the cell in the Favorites row with the cell 
in the To-View/Record row as shown in FIG. 8B (step 
S87). The CPU 17 then deletes the information about 
the program in the cell moved to the To-View/Record 
row, from the Favorites table 26, and newly stores the 
same information in the To-View/Record table 25 under 
the entry type selected in step S82. The CPU 17 also 



deletes the information about the program moved to the 
Favorites row, from the To-View/Record table 25, and 
newly stores the same information in the Favorites table 
26 (step S90). It should be noted that the cell to be 
5 moved to the Favorites row may be deleted in steps S87 
and S90. 

[0105] On the other hand, if it is determined in step 
S86 that the cell combining option is selected, the CPU 
17 prompts the user to select a priority program cell 

*o (step S88), and combines the cells in the To-View/ 
Record row (step S89) accordingly. For example, to give 
priority to a program cell (cell to be moved) in the Fa- 
vorites row, the cell to be moved is listed in the contend- 
ing time slot in precedence over any program previously 

15 resident in the destination row, as shown in FIG. 9A and 
9B. On the other hand, to give priority to the resident 
program cell in the To-View/Record row, the resident 
program cell remains listed in the contending time slot 
in precedence over the moved program cell, as shown 

20 inFIG.9C. 

[0106] Similarly, in the examples of FIG. 9A and 9B, 
the CPU 17 deletes the information about the program 
in the cell moved to the To-View/Record row, from the 
Favorites table 26, and newly stores the same informa- 

25 tion in the To-View/Record table 25 under the entry type 
selected in step S82 (step S90). Specifically, in the ex- 
ample of FIG. 9A, the To-View/Record table 25 is 
changed from FIG. 21 A to FIG. 21 B in terms of contents. 
As shown in FIG. 21 B, a change is made such that two 

30 entry numbers "1 " and "3" are assigned to the pro base- 
ball "OAVS On 1 , interposing an entry number "2" for the 
drama "ABC" therebetween. Changes are also made to 
the change flag indicative of the end time of the entry 
number "1" pro baseball "OAVSCO' by setting the flag 

35 to "1 ", and to the change flag indicative of the start time 
of the entry number "3" pro baseball "OAVSOCT by set- 
ting the flag to "1". As shown in Fig. 22, these changes 
made in the To-View/Record table 25 are reflected in the 
To-View/Record list displayed when the List key 94 is 

40 pressed. On the other hand, in the example of FIG. 9C, 
the CPU 17 deletes the information about the program 
in the cell moved to the To-View/Record row, from the 
Favorites table 26, and newly stores the same informa- 
tion in the To-View/Record table 25 under the entry type 

45 selected in step S82 (step S90). In this case, the start 
time of the program moved to the To-View/Record row 
which is stored in the To-View/Record table 25 becomes 
later than its start time stored before the program is 
moved, while the start and end times of the program pre- 

50 viously resident in the To-View/Record row which are 
stored in the To-View/Record table 25 remain un- 
changed. 

[01 07] In the To-View/Record rowto which the cell has 
been moved in each of FIG. 9A to 9C, it should be noted 
55 that the information about a scheduled program, which 
belongs to a certain time slot and which is cancelled due 
to cell being moved or combined, is stored in the RAM 
1 6 to allow that scheduled program to revive in the same 
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time slot later. That is, as shown in FIG. 9A, for example, 
the scheduled information about the pro baseball "QA- 
VSCO', which belongs to a time slot 1 :30-2:30 p.m. and 
which is cancelled due to combination with the cell of 
the drama "ABC" moved from the Favorites row, is 5 
stored in the RAM 16. This arrangement allows the user 
to revive this cancelled information about the pro base- 
ball "OAVSOCT in the time slot 1:30-2:30 p.m. when the 
cell combination is undone to move the cell of the drama 
"ABC" back to the Favorites row. In one embodiment, 10 
any program whose schedule is cancelled or whose 
time is changed as in this case may be backed up in the 
Favorites table 26. 

[0108] FIG. 20 shows the scheduled program chang- 
ing subroutine executed in step S80 of FIG. 18. This 15 
subroutine changes the entry type of a program from To- 
Vlew/Record to Favorites. First, the CPU 17 selects a 
destination Favorites row (step S91). Any row in which 
multiple programs contend in the same time slot is 
avoided. 20 
[0109] Next, the CPU 1 7 moves the cell of a program 
selected by the cursor 33 to the selected destination row 
(step S92). At the same time, the CPU 17 deletes the 
information about the program moved to the Favorites 
row, from the To-View/Record table 25, and stores the 25 
same information in the Favorites table 26 as a new en- 
try (step S93). 

[0110] If the Day EPG screen is displayed after the 
program information is newly stored in the To-View/ 
Record table 25 or the Favorites table 26 during the ex- 30 
ecution of the subroutines shown in FIG. 1 9 and 20, the 
View iron 37, the Record icon 38, or the Favorites icon 
39 is displayed in the cell of the program in question. It 
should be noted that the user can make a recording of 
only a part of the program, not the whole program, of 35 
the pro baseball "QWSOCT in the examples of FIG. 9A 
and 9B, and of the drama "ABC" in the example of FIG. 
9C. In this case, their Record icons 38 may not be dis- 
played over the Day EPG 30. 

[0111] As described above, the Schedule EPG ac- *o 
cording to the disclosed embodiments provides the user 
with a customized program guide screen listing oniy in- 
formation about favorite programs which the user wish- 
es to view/record and which the user has scheduled for 
viewing/recording. Additionally, such a customized pro- 45 
gram guide screen conveniently lists information about 
programs at locations corresponding to their time slots 
along the time axis, thereby allowing the user to check 
the program information and their air times easily. Fur- 
ther, when multiple favorite and/or scheduled programs so 
contend in the same time slot, the user can also check 
this situation quickly. 

[0112] Still further, the user can exchange a favorite 
program with a scheduled program over the Schedule 
EPG screen, whereby the time and labor required for 55 
the user to schedule programs can be remarkably cur- 
tailed. 

[01 1 3] In the above embodiments, the Favorites rows 



in the Entry Type area 41 of the Schedule EPG are ded- 
icated to only one user. In some embodiments, a Sched- 
ule EPG 50 may be configured such that the Entry Type 
area 41 can be efficiently utilized by a plurality of users. 
In an example of FIG. 23, three Favorites rows are pro- 
vided respectively for the father, the mother, and a son, 
and program cells are moved in the same way as in the 
above embodiments. This configuration provides each 
user with his/her own program guide screen. 
[01 14] In FIG. 7, the Schedule EPG 45 has two rows 
which are respectively dedicated to to-view programs 
and to-record programs. In one embodiment, it may be 
so arranged that rows are provided by type of recording 
unit, i.e., by the VTR 24a, a DVD-RW 24b, and a HDD 
24c, respectively, and that these rows are labeled as 
"VTR", "DVD-RW 1 ', and "HDD" in the Entry Type area 
41 . In another embodiment, a number of recording me- 
dia may be added to the receiver 1 to increase the 
number of rows so as to correspond to the number of 
recording media. 

[01 15] In still another embodiment, those favorite pro- 
grams contending in the same time slot such as shown 
in FIG. 6 may be displayed in a single row, instead of 
being displayed in two or more rows. For example, a 
Schedule EPG shown in FIG. 24 lists favorite programs 
contending in the same time slot in a single Favorites 
row, cuing the user with slants 56 indicative of conten- 
tion. The same can apply to the To-View/Record row. 
[0116] While the above embodiments are applied to 
sateilite broadcast programs, the present invention is 
not limited to them, but can be applied to systems for 
airing programs with dedicated cables, and systems for 
airing programs via public networks, such as the Inter- 
net Further, while the EPG is displayed on the TV dis- 
play in the above embodiments, the present invention 
is not limited to them. The EPG may be displayed on a 
personal computer monitor, etc. 
[01 17] As described in the foregoing, the present in- 
vention provides user-specific EPG screens, and imple- 
ments easy, visual scheduling and rescheduling of pro- 
grams for viewing/recording in a visually recognizable 
manner. 



Claims 

1. A image processing apparatus characterized in 
that the image processing apparatus comprising: 

a program adding device( 1 7) for adding desired 
programs; 

a program scheduling device( 17) for schedul- 
ing programs to be received; and 
a display device(22) for displaying information 
about said added programs and information 
about said scheduled programs while arranged 
in a single two-dimensional program guide 
screen(40) at locations corresponding to re- 
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spective time slots along a time axis. 

2. The program guiding apparatus according to claim 
1, 

characterized in that wherein said program sched- 
uling device(1 7) schedules programs selected from 
said programs added by said program adding de- 
vice(17). 

3. The program guiding apparatus according to claim 
1, characterized in that wherein said two-dimen- 
sional program guide screen(40) includes a first ar- 
ea for displaying said information about said added 
programs and a second area for displaying said in- 
formation about said scheduled programs, said first 
and second areas being displayed while distin- 
guished from each other. 

4. The program guiding apparatus according to claim 
1, characterized in that wherein each of said pro- 
gram adding device(17) and said program schedul- 
ing device(17) allows a plurality of programs to be 
added, said plurality of programs contending in 
whole or part of a time slot; and 

even if a plurality of said added programs or 
said scheduled programs contend in whole or part 
of said time slot, said display device(22) displays 
information about each of said contending pro- 
grams in said two-dimensional program guide 
screen(40) in a visually recognizable manner. 

5. The program guiding apparatus according to claim 
1, characterized in that wherein said two-dimen- 
sional program guide screen(40) includes areas 
corresponding to entry types, and displays said in- 
formation about said added programs in a corre- 
sponding one of said areas. 

6. The program guiding apparatus according to claim 
5, characterized in that wherein each of said entry 
types is dedicated to a different user. 

7. The program guiding apparatus according to claim 
1, characterized in that wherein said information 
about said programs displayed while arranged in 
said two-dimensional program guide screen(40) is 
moved in a visually recognizable manner to change 
said added programs to said scheduled programs 
and said scheduled programs to said added pro- 
grams. 

8. The program guiding apparatus according to claim 
^characterized in that wherein if said information 
about said added programs contends with said in- 
formation about said scheduled programs in whole 
or part of a time slot, said information about said 
added programs and said information about said 
scheduled programs, which are displayed while ar- 



ranged in said two-dimensional program guide 
screen(40), are exchanged in a visually recogniza- 
ble manner to change said added programs to said 
scheduled programs and said scheduled programs 
5 to said added programs. 

9. The program guiding apparatus according to claim 
1 , characterized in that wherein if said information 
about said added programs contends with said in- 
fo formation about said scheduled programs in whole 

or part of a time slot, said information about said 
added programs is combined with said information 
about said scheduled programs, both of which are 
displayed while arranged in said two-dimensional 
15 program guide screen(40), in a visually recogniza- 
ble manner to change said added programs to said 
scheduled programs. 

10. The program guiding apparatus according to claim 
2Q 1 , characterized in that wherein said programs are 

added via a two-dimensional program guide includ- 
ing a time axis and a channel axis for displaying a 
plurality items of program information. 

25 11. a program guiding method characterized in that 
the program guiding method comprising the proc- 
esses of: 

adding desired programs; 
scheduling programs to be received; and 
displaying information about said added pro- 
grams and information about said scheduled 
programs while arranged in a single two-dimen- 
sional program guide screen(40) at locations 
corresponding to respective time slots along a 
time axis. 
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(57) An electronic program guide (EPG) allows a us- 
er to add only favorite ones of programs broadcast via 
broadcast waves, and also to schedule programs to be 
received, for example, for viewing/recording. The EPG 



also conveniently displays the cells of added programs 
and the cells of scheduled programs while arranged in 
a two-dimensional program guide screen(40) at loca- 
tions corresponding to their time slots along a time axis. 
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